The way in which novel learned behaviour patterns spread through animal populations remains poorly understood, despite extensive field research and the recognition that such processes play an important role in the behavioural development, social interactions and evolution of many animal species. We conducted a series of controlled diffusions of foraging information in replicate experimental populations of the guppy, Poecilia reticulata. We presented novel foraging tasks over 15 trials to mixed-sex groups, made up of food-deprived and nonfood-deprived adults (experiment 1) or small, young fish and old, large adults (experiment 2). In these diffusions, knowledge of a route to a feeder could spread through the group by subjects learning from others, discovering the route for themselves, or, most likely, by some combination of these social and asocial learning processes. We found a striking sex difference, with novel foraging information spreading at a significantly faster rate through subgroups of females than of males. Females both discovered the goal and learned the route more quickly than males. Food-deprived individuals were faster at completing the tasks over the 15 trials than nonfood-deprived guppies, and there was a significant interaction between sex and size, with a sex difference in adults but not young individuals. There was also an interaction between sex and hunger level, with food deprivation having a stronger effect on male than female performance. We suggest that information may diffuse in a similar nonrandom or 'directed' manner through many natural populations of animals.
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Numerous observations of natural animal populations report the diffusion of behavioural innovations, for example, milk-bottle opening in birds and food washing in macaques (Fisher & Hinde 1949; Kawai 1965) . Such novel behaviour patterns include the exploitation of new food sources, entry into unknown spaces, or learning to use novel tools (Itani 1965; Katzir 1982; Fragaszy & Visalberghi 1989; Lee 1991) . The key characteristic of innovation is the introduction of a novel behaviour pattern into a population's repertoire. Among humans, diffusion is defined as 'the process by which an innovation is communicated through certain channels over time among the members of a social system' (Rogers 1995, page 5). In other animals too, it is usually assumed that the diffusion of innovations is the result of social learning processes, where individuals learn by observing or interacting with other animals (Box 1984; Heyes 1994) . However, this is rarely proven and asocial learning processes may be sufficient to account for many such phenomena (Galef 1992). Here we use the term diffusion to refer to the increase in frequency of a novel learned behaviour, irrespective of the processes involved.
Empirical scientists and theoreticians alike have tended to assume that individuals in a population are equally likely to learn or transmit information (Cavalli-Sforza & Feldman 1981; Boyd & Richerson 1985; Coussi-Korbel & Fragaszy 1995) . Theoretical models predict that the cumulative number of individuals displaying a novel behaviour over time will follow a sigmoidal pattern (Cavalli-Sforza & Feldman 1981; Boyd & Richerson 1985 ; but see Lefebvre 1995a). With notable exceptions (Lefebvre & Palameta 1988; Fragaszy & Visalberghi 1990; Lefebvre 1995a, b) , empirical data are lacking both on the validity of these assumptions and the dynamics of diffusion processes. Field studies of isolated diffusions lack replication, and are frequently based on observations of small numbers of animals recorded over long periods of time. As a result, such reports yield data of questionable reliability for the study of the dynamics of information flow.
Recently Coussi-Korbel & Fragaszy (1995) have suggested that animals are likely to attend to, and learn from, certain individuals in preference to others, a phenomenon they refer to as 'directed' social learning. There is clear experimental evidence that individuals in many Correspondence and present address: S. M. Reader, Bellairs Research Institute of McGill University, St James, Barbados, West Indies (email: simon.reader@ukonline.co.uk 
